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(54) TRANSPARENT CONDUCTIVE FILM AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase an orientation rate of a plane of indium oxide even if a 
film is formed on a glass substrate or a resin substrate under a low substrate temperature by 
forming the film of one kind or more of metal elements including mainly indium and 
predetermined crystalline oxide. 

SOLUTION: A sputtering target including at least one kind of indium halide, zinc halide and tin 
halide is used. A transparent conductive film is formed of crystalline oxide composed of one 
kind or more of metal elements including mainly indium (In), at least one kind of halogen derived 
of halide and oxygen (0), wherein a (100) plane of indium oxide is oriented parallel to the surface 
of the substrate at an orientation rate of 50% or more by a sputtering method in which a 
substrate temperature is lower than 200° C. Consequently, even if a film is formed on a glass 
substrate or the like under a low substrate temperature, it is possible to provide the transparent 
conductive film composed of the crystalline oxide in which the (100) plane of indium oxide has a 
high orientation rate. 
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<7)iI-^ftA^4l»M*S*7 ; y x^c7)±(c. y^u^'y•^t.>^ 
yy'^At L<«4^a:Vy-fl:SiS^' ; >4-l>^7'V'y hfc 
iV/S^liApyy^ yy'^Aft^t L<li^ny 
y^sisft**^iiea Lfc t <o. 

[0043] ^M7C?gi; L-TInkS nco IM^^-^ 

lW*«^C<£ffl-r«. - 1 ^»xyN- >y ^ >J y^"^- 
y. y h«R#:^Ji; LTJ4, fSfcR^««*l4fc<?5'C(i*V^ 

WittTE(20)~(25) so t <ntFWT hfi & . 
[0044] (20)S^W yy'^A t , . .mu^' 

y-fb>f yy^AisirAVS^^Ncr^y^ ( y Wfc; 

(21) bkim y Afc i tzw^uyytmm Ltz 

yy'^Afc itf^uyy&wmLtiWttt&ino % 

(22) is-ft-Yyy'^A. twyyqcA yy'^A, Rfui. 

Anyyfti, ^n^'y^EI^L^iS-fb^ yy ,f >A s yN 

oyy**H*t>tiwt«, »WB»t)tiwt>f yy^ 

A, -Y y^Z.36*BffliUfciWUI» ItAnyVt^I 

mhtzmtJ yy^A, *3 itx-r yy^At^nyyi: 
aw Ltzmmco o •ht^miititzmmm±com^m 

*»^"5» 4yy'W. ISfei^VNoyySr^LTV^ 
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[0045] (23)BH[M yy^AA^^rSlfeftf ^ 

if n a yy\wmm it emtsx Ltzhco, 

(24) ^>f VS^^&JSriflBSHcr* x?«±lc. ft 

£>2r4 9~fV«/ b$3£ V/tMtmMf&itt $> 

(25) 8iiiM yy^i,tKMtofi^»fe^^^# 

y -ft» *» htch?-f\svy&zif/&ts$)\u>fy\w 

[0 04 6] ^LT. #«7uStk UlntZntSn 

v 9 U y/?-y-y h«I»Mi LTii. WfcRSSfl 
4 t<7>T-i±^:V^\ ^Jiii'Tie(30)— (42)<7)t^W 
£>ih-&« 

[0047] QtoWcA yy^J* b , 8MMi: . BKfc 

v¥yimooibco'J?%:< b i> l~?b.(om&fofrt> : && 

(31 ) K-f M y Afc J: U/ %tzW\u yytfWM L?z 
fHfc-f yy'^J^t , fflcmmts i.Tf/$.tzW\nyytf 

w&Ltimm&b . mmiiZiif/&tzW\vyytf 

j\uyy-hmSLtzm.iYM>cn o *>cr>'J?%< b i> lo£-£ 

[0048] (32) I n 2 O s (ZnO) „ (m=2~2 

o ) x^ith^^mmt^m<n^< thimt. 
MM yy^^k, j\-ayyimb<nm.^m^^xh i> 

(33) In 2 O s (ZnO), (m=2-2 0) t*?^ 

fc, iwwifc, ^n^y-nyfyy'^A, swyyitma 

£Wwy>ttM&(7)?-h<7)'J?%:< b h 1 ot^S^l 

[0049] (34) I n 2 0 3 (ZnO) , (m=2 — 2 
0 ) £^nyy#^Lfc^JMrafc^£tf«fr< t 

(35) I n 2 0 3 (ZnO) „ ( m= 2~2 0 ) 



[00 50 ] (36)K{t-f yy^AA^^I.Mffif'fX 

st fzw\u yy^mmvm^ hmzj^uyyimfrhtc 

(37) Rfttf yy>Ai gftffS&tt t wfi^BW* 6 5: S MS 

(38) mt4 >v*?j*h mm t ^umm 
fu;«ic, >\nyy\\mgbfr^j:h9~7Vv 
£v/ttzW\vyyi\mmi5ki<mmiWLfzi> 

CO. 

[00 5 1 ] (39)DMt-f ys^AfcRflSgj&fclWfcfcfc 
£> =5r ■§> flBStfcr ^^«B:, ^oyyjM 
yi/?jk>, >\u y yftMrnts £i/J\ny yfcMco v 

Ltzi>cr>, 

(40) In 2 O g (ZnO) , ( m= 2 — 2 0 ) t'^^ixS 
A*flBtffb£^>*J«5:< b 1 1 «3&><s,55r6Mtif*r 

/ ± tiBS-ft -f y =J •> a^** n n y y-ft^*- & 

(41) I n 2 0 3 (ZnO) . ( m= 2 — 2 0 ) X'^tlZ, 

Ad6rAWtt-ft^*^*< t fc i WbMitmbcom/^ 
\zj\uyy\YA y-J^M,, f\wyy^M^atW\uy 

yjmco^*nxfrfrt>%&97]s ■•/ h&i.ts/t.fz\m 

^SSffiB Lit t ^„ 
[0052] (42)lMyf yy'^A, j\uyyiw yw 
a. «flaE», ^nyyflaStt, SMtil, ^n^y-fb 

vNo^y^MfL^iS-ft-l' ysy'^A. y^^^r'y*i|I| 
*LfclWfclg«, ^nyy^H^L/tS!^. I n 2 o 3 

(ZnO)„ (m=2~2 0 ) . JwyytmMLtz I 
n 2 0 3 (ZnO) . (m=2 — 20) » «**ffl»Ufc» 
•fk-fy^A, |«L^SHM, ^'H?§Lfcl 
n 2 O s (ZnO), (m=2~2 0) . S»*<B»L,fc 

H-flyfy^A, Sf B l »f LfciWfc«, ^yyW 
Bfi»Lfeiwiai«, 4> wj±ifimmLtzmm. 
yyt^t^H^L7tK-f^ yy'w. Anyytit 

^H?§L3t H ^'fbWa\ ^o^'yk^ii^'ia^Lfc I n 2 
0 3 (ZnO), (m=2-20) , AnyytliSi: 
jMBJEFUiKfltf y^A. ^n^yfclSiBfciflffiffL 
fclMWIs rsuyyb A yit^J^btfWmLtzmYM 

^fcJifciOBfcj&W LfciWt-f y^A, y\nyyk 
-f y^AtiiSh^llILitlM, Any'yfc-{y 

y^At^t l fciwiaitt . y v*> a t stt fc 
tfmm Ltzwum. a y y^A t nbtmm Lizmcm 
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[00 53] XA 7 ^y^7- ^*-y MC-^ftTV^ 
Any y{4 1 ao^T'fc -jtfci^U 2 MSLhT* -5 

xity vm&mztjt u^o-c, xA". y ^ y y^jjr— y 

[00 54] *JM!«*ttfcJ:-3T 2aiiLho^M7t:« 
T OfflJigJfc i: com icii , ^FiO-m £ * t & <I *« * 
[00 5 5] Rl«fc, «ffiB<W5rffit i ^TiSWWR 

x^-y * y yy^-y-y b^mz&n 

KISFF ) fc rtJfcSOTHWRtts »t § ' Nnt'y«i 
Wit (^Anyyl?) / fc^BB 

v\°-y ^ y y??— y-y b^mzmti^nyycomR^ 

■f" & I B MSl#tl ;fx S 4 33«OBBEi-4. 

1 fe^*i^il,XA-7 ?0 yy^-dr y V £fflV* 

fc—jcX'* -^tiotAnT-' y <50lt*<50JS^ Jt ( £a 

mmmzmmbx a fc-rs*§-s-tc<4. me^A^-y^y 

ayyif) / (^JRJS^) £«fc0 . 3 5lilTt-T 
[00 56] 4oTffM^S3SBJ!a*Wl 

a . ^wmmmmmmiz^ v ^T«RHH^«f -ca^fc 4 

5 fc, A 1 , Sb, G a , Ti, Si, Zr, Ge, 
V, W, La, Ru^<50aB!)^«<50iat^{i1tl:«5r 

[00 57] zzx\ m®}±m*^A,x^z>x^>y? 
yyy?—y-y b j fc{4. XA° 7 ^ijy^-y. y h# 
1 tfefof-f x?T-£>£*§£-t;rt4. SfSx^y * y y^ 
-^7 bifiZvmmAb LTluta«aSM«£'>3:< 

^ -y b ifi 1 ftof < x 9 b 3 S-r i- * ? ±^ffiS £ ix?"- 

? 7V >y h a t v/ 1 tz imm^h % -> x ^ & tc 



< b h 1 a^c-c^s i b *ismt& . 

[00 58] ±tS<0|fBMR(4. **, Rfltfft, ao^ 

y*™ {7 7fti, ftfu*, jmms, aflawf. jarra 

t„ ) ^OWC 1 fe^oxy^-y 9 'J yy^-f v b ( x 
■yA".y^u f* s fu?ii«fa^w 
iifc!M2fu^:7V -y hiJJ:V/4fc*±»*i: frfesflr 

[00 59] tfz, X -yy-s-y^U yy^—y-y bit? 4 

x?b z\<n?A^?<nt\,zWS£td-z9v'v -y h^it^ 

tz\m*b hn&\,z\± s _hiE«agft#«o# 

*, BHKHi. Anfyfti^SiilMIAWLt 
/45t(4m*t LTfflV^4ifc36i*-C#ft. 

[0060] xA" 7 ?ijy^-f7 b^mz&if&n 

2OTt6§;t* ! ffiL<, 0. 1 5MTXfo&Zb 

[0061] ^m%<D-Hmxm^%>^v 9 y y^"^- 

8%*}it-{4, ^WHi<?yfl=fct i 0 . »fe*iSJft»5»B 

TUfcO-TSit!^**. i0*?4 U«Jgi49 9%Jil 
±Tfc 0 . W3ff* L V «Si4 9 9.9 %a±X$> h . 

y>y h«fflffiSli6 O^JJLht-f^ii:* 1 ®* Lv\ 
•C* 0 . SEtJf* L < i4 9 0 %ja {• . 

[0062] ^mmumxn. ^ y y 

^-y-yhSfflW, SSSS2 0 0°C*}fT*M^ 

2 o oicjajitT* b . wmmmiz&?&MiM y=j 
*yi±cr> ( i o o ) ffi<z>Eftea*KT"^ft. 
[00 63] *MSffi^hoMM*fr. M^{f*SS, 

EPSD«^^coMM*frt4. xy s° -y ^ y yy<r)-Hm^m\ ^ 

[0064] -T 5:i>*> , xyN°>y ^ y y^mcoM^Mli 1 
X10" ! - 5X10° Pa. J; >9*f4 L<{45 x 1 0" 2 
— 5X10° Pa. §^tC*ft L<(41 x 1 0" 1 — 1 X 

l o« p a b-tt. y s J*7J±<n ( l o o ) ffltoffi 

|6|tt|6|±tJ X jmH&fiiLk b^O m&fr h J4 , X) n° -y ^ 
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V >^H#co*SJSSr 1 x 1 0- ; -5x 1 O" 1 PaftZ 
£fc#Wfc:SF4L^. 4ft. mffi^-y-ybWBISfcO 
COEPSn«;»J(;£, 0. l-5W/cm ! 3tW4U\ 
v 9 'J yy^CDMZE&tf lxlO" 2 PaJ;t) iSS.T$> ~> 
Ti>. S/15X10" Pai 0«J±T"fcoTi>. T^X 

h/vc^Epjnmsj^'o. iw/cm! ^sfctawrewE* 1 

ffiTU 5W/cm ! iO^cl^t^'y^'J^- 
y. y bto^-y^K^o . x^°-y ? y >7~9—7 i 

54. XA" 7 ^ijy^-y-'.yh«| (o) Sr-ivtT^ 
^Sftli^iStt^hlS/S'x fc <oa-&/r^A»6!Sr4 

&CD£ffl^& 1 ri;#*$f4U^ 4ft, ^t'y^'jy^ 
-y-y M«S (O) £-£X/nvfi:V>*&fc:(i, ^iStt 
#x £ K«#x a iO^#x a&» fe* S KBWT^ v ^ 

<r t ##4 l w mm*?* z 4?Aj&mtfx 

S^«ll*'x«fll (WAS) (4. XA-.y^ij^ 

gktmzmmv, mm (o) tz^x<7)msm§m&<m 
x'ht^Mzm frames ft & . 

[0066] ±3£<7) i o tfcaMfflWlftWHIHSfL* 

msm&mmfc, mmimmmmm, t^>v7txm 
m, a?-7j)V9, mmkw&m. mit^&mw 

ttffi, tfU TUP- MBit. ^'Jxxf«, sjf'jx 

MB * ft ! 4?K U T U !✓ - b W1B*» S> & S & « £ ffl ^ £ £ 
[ 0 0 6 7 ] Srti, WimUi(=±£^j««mR»S 

s tf^wifefc «t o TEJjt-r sit a*? ttz. mmm 
WLtmmmnmm t wiatii , s3mk»#xk y 
*^hts*rfcivi. mmm<Dttmt t-m. x^^ 



jwsaw&ft*. #xAyjp-ji(^ ±te^a0j2»m 

ffl Lft f: $ t , «JI^«*(Bll^iMSSS^aRK*l»±-r 

x^y-h'-/PT/P3-M£S^-#c, tfry b"^;PT;t^ 
rj— !jcyr^ynxM;;p, ^yifth_yfv, 
*° y ^ v ftt^ y fyfcotiil^, a i 2 o 3 , 

SiO, (0<xS2) , ZnO, Ti0 2 , A 1 N , 
Si 3 N 4 , TiN, SiC, B,Cf<Ot7S7?^ 

cooes] ja±MWLfc*«BH<^5rffifc ±*ur, 
TJJ^CD (10 0) o%ja±<7)SSA«B?-ft; 

[0069] 

[hm^j] ot, *»TO«saswfco^Tiiw-s. 

1 

11SSJ:U40X50X1. 1 mmcr>mm*j '5X1 
S(3--y/ftl«#70 59) «ltC5r*- 
«t 3 IS-ft-^ (In,O a ) ^MfS* (MJS9 

9. 9%J3Ji. fflM^ffi9 0%) *>fe*4lt€l4>fy^ 
«-r>X^±t2fflt07-yfl:>fy^ 1 7^ (InFj) -9 
y']yyY (ESI Omm) £EBLft i>cr>%X^-y 9 V 
y^^—y-y bk LTffltvt, JMTiOSfH-rjMWIWIH 
^«MLft. 

[00 70 ] WB^3Mt*RF7/*boy 
n° >y ^ y y^gicgf L , «^-v ^-Wi2x 
10-*Pa4tiElft„ ii**XtLW 
)V^iVijX SrmSE* 1 ' 0. 2Pat^rl>J;a tJISf- 

[0071] ±ia^ittww»iK^^ B B B tt^x$a[Eitff}iJS 

± 0 ft t Z. h . *S H B H «T"S> -^ft. Z cr> t § coSIIS 
(SRfcHltij**-. 4ft. i^BBWRttsttS-f y 
^AOM^-Jt I n/ (^JRH^) fci^VNcr^VcO 

^ , ^mmmmmm^mm , itmm , si' (1 , 0 ,/zi 
\ h v,i)<vm&j:tmfc-i >'J*72±cd ( 1 0 0 ) m ( (1 

0 0 ) fflt H^H**tf. ) ^ffi[W£3R#>ft. <ItL 
[00 72 ] *tj, A > i J*7A,cr>m. I ?-5fci5 kWwy-y 

(^mmmxuy ^mcon-) crmmcoMTitiz^ux 
tft. mmm&mmim\m&i:')m£L. 

« , EB»fffifc ± y MSLftlftHffifittcHJl^* 1 4 i 
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tUll (3^#7XMO ?»$tK£M 

LBl^fcm^m^tz, ZLX. yy^Ai?) ( 1 0 

X^fz. 

[0073] mmm2 

mite^Tkote. 7'yft-{yyW ( InF 3 ) 3>7f 
tCftiT 2fflf0^-f ( I n C 1 3 ) -9 

7'V -y b ( Hfl 1 0 m m ) £ ffl V JiWiUlifetflJ 1 k m 

iMicommmnmz^ ->t . mm 1 x&nbtz tmtm 
[0074] mtm3 

$ 1 2 o^m) zmmmmt tzmv^wummmi 

kmMlzLX^ ZCDtfV%-tf*-hy J/UMzBtfiZ 

tix^t±MTyy-a-hm±izmmmmm^mmL 
tz . ±iawsBB»«Kk:o^T , mm 1 -c-^Jt t pi 

[0075] HJ6M4 
milZ^i-^dtZ^ yyit^yJ^J^ (InF 3 ) ^7* 
-y b t'fti-T 4 1I<?)7 viYM^ ( Z n F 2 ) ? 7* W 
1- (iglOmm) 3&*0, ^-^'v h£PilI«7J 

£ 5 o wt. * , smia Sr 8 * tiztiggg. l , 
r*«>fc t n t Ji a ^sijsm i k mmiz i-x^tz . z 

[0 0 7 6] *ftM5 

Sll^tJ:^:, IMfctfvi^A ( I n 2 o 3 ) tBKfc: 

I(Sn0 2 ) fctfaa^B) (Sn0 2 = 1 Owt %) j&» 
feiilfi&^^f-iOiffiBflex*;*? (*&K9 9. 9% 
ISLt. ffi>ftWS9 3%) y}±tC2flI«7 ■y-ft.-f 
(InFj ) ^TV-y t- (ftgl Omm) fcEBLfcfc 

y-y MiOTj!j*5 0Wfc, SKBtB^S^. 
xSrr^^'V^'xhSSSX/'xtcoig^'x (o 2 / (A 
r+0 2 ) = 0. 00 5 (flcBUfc) ) l^tlfjl® 
L„ ffifiSUfetfU klWUStfcLT, SBJ3#77.MLhe^ 
Mtlll&KlltLfc. JJE^iSDHWIIItovvc, USt 

i k n t jib ^h»j 1 1 mmz Lx&tb 

tz, Ztlt,cr)tmZ$i2lZ^-t Q 

[oo77] mmme 

miiz^-r^oiz. w.iwywj* ( i n 2 o 3 > kit 

-ffcll ( S n0 2 ) k7-yft^ y'JiyJ* ( I n F 3 ) k £ 
8 8.4:10:1.6 (fiiJt) <?)W^T^W-r S H 
@4 >f ^O&teflsT x 7 (MS 9 9 %I3Lb. ffl*J3& 



S8 5 % ) £xy^y * U y??—? ?bk LXm^tziiX 

m±mmm 5 k mmiz lt . mitf^xmLttzmm 
nmzwmLfz* jfi^animww^-c, hmmi 

[0 0 78] 5^J40U7 

aifc^rTiot, l^y^Afln^a ) kW. 
ttM ( S n O z ) k 7 •y-fUI (SnF 4 ) k & 8 9 . 
7:8.9:1.4 (fiifcfc) «0W^"C**^-«llffi4 

5%) &XA- 7 ^ijy^-y 7 hk L,TJflV*fcJ2Wtt 
«IS*2-^2t;7K-r, > 

[00 79] H»J8 

HI t^-T J: -3 Bft^y'Wdn^a ) kBt 
•fWR(SnO, ) t77«(ZnF ! ) k £ 8 8 . 
6:9. 9:1. 5 (fflUfc) ««lJ-^-C#*-r^[l:fl4 

5%) t^t7^'Jy^-y7 hfcLTMv^fcJaW± 

naM 5 1 lt . ^bj^7 *mui£.&mmm 
zmm Ltz . ±iacoiSBj««^^^^T . hm^j 1 

cO^SS-*2fc^-T „ 
[0080] J:b»J 1 

m i tc^-r «t o iz. miu ( i n 2 o 3 > 

#:(ii£«99. 9%12JI±. fflW9 0%) 3&»6*4ltt 
@4 -i yfOf>x?^XA- 7 ^ y >-^"^-^r'>y hkL 

xm^fz&mmmmi kmmizLx . pm'^xm 

tfWKSIWJiltov^ . H»J 1 -C#«>fc k |sl til B S- 

-r. ttz. zcDmmmmmiz^^xcDxnmmm^ 
msrii2tc^-r 0 

[0 08 1 ] JtKi?lJ2 

m 1 (Sit*- J; a t, K-ft-f y^'^/A (InjOj) 
#:(MJK99. 9%J0±, ffl»9 0%) *»6*4lS 
S4 -f yf»f^ Srxy^-y ^ y yy^—Yy bkL 

xm^tzw\-immm3 kmmzLx . rco^u^-^ 
mwmnm m^yj^^m) sumus. ±ia^a 

1»WCoi, ">*C . H»J 1 k |B| t « B ^Utt 

[0082] mm3 

mUZ^k-tX o fc, K-ft>f yy-7A ( I n 2 0 3 ) tO^S 
*(*ME9 9. 9%J21±. ffl«WJBE9 0%) *»6*41S 
g4^fyf^f^/ , ^A i 7^y yy-9—Y-v hkL 
•Cfflv^^MiHltM4 fcBHJIfc LT. MWtfyxmi. 
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commmmm^ c vc , hjim i -c-**^ a m b s- 
h»ji tmmzL~c$&>ti. ;*i^isii*«2tc* 

[0083] Jt«M4 

« i tc^-r «fc 3 fc, 7 «yfk>f y ^'^A ( I n F 3 ) CD? 



[0084] 

[Hi] 





m& 


Mtr (W) 


mm 


mm # * <d m & 

[Oa/ (Ar+Oa] 


9 IBS £ $ 




I nF 3 #?lsy f- (2fffl) 


100 


4 


0 






InCla h (2« 


100 


4 


0 

(ArGDifr) 






I nsOa 3*-f 

I jiFa #7l>v y (2M) 


100 


4 


O 

CAr£>£0 




Sfi6#J4 


In 3 O a r^^^k 
ZiiF s ffUV h (4fl) 


50 


8 


0 

(ArE>#0 






IriaOa-SnOs T-sx? 
(SnQ 2 : 10wt%) 


50 


8 


0. 005 






I n 2 0 3 -Sn0 2 - I nF:= 
(ln 2 0 3 : SnOa : I11F3 
= 88,4: 10: LB (fifiit) ) ; 


50 


8 


O. O05 






In 2 Os-Sn02-SnF 4 
(I112G3 : Sn0 2 : SnF* 
= : 8.9 : 1.4 CfifiJt) ) 


50 


8 


0* 005 




mm\Q 


I n 2 0 3 — SnQ 3 — ZnF s 
(In £ 03 : SnO £ : ZnFa 
= 88.6:9,9:1.5 £Wt) ) 


50 


8 


0. 005 




tmmi 


I TlaOa 


1O0 


4 


{A r<D<fy) 






I n 2 Oa 


100 


4 


0 

(Ar<a#) 






1 11203 


50 


8 


0 




J:bttW4 


I HiO— Sn0 2 
(SnO £ : 10wt%) 


50 


8 


0, 005 





[0085] 



[|§2] 



J* * Jt • 



m * it * 



^ u y ^ to 



is 

(nm) 



{x 10" 4 Q ■ 



St 
c m) 



2 I *£LOB)/Z I *<hkn 



(100) M 
©Eft* 



0,076 



19 3 



4. 5 



10096 



0.07 1 



19 5 



4. 7 



0, B44 



87% 



0, 073 



19 1 



5. 0 



0. 971 



9 7% 



0.9 6 



0. D4 



0^ 095 



17 3 



4. 7 



0.9 77 



97% 



0.91 



0. 09 



O. 075 



16 9 



3. 7 



0. 985 



98% 



mums 



O. 92 



0. 08 



0. 037 



17 5 



3. 5 



0. 980 



98% 



0.9 1 



0. 09 



O, 036 



17 7 



3. 6 



0. 984 



98% 



O. 89 



0. 02 



0, OS 



0~ 035 



174 



3. 8 



0.9 74 



97% 



fltt«l 



240 



9. 3 



0. 14,3 



2% 



243 



11.3 



180 



9. 0 



0.162 



0. 157 



4% 



3% 



0.9 1 



0- 09 



19 1 



5. 4 



0.171 
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